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REMARKS 

Claims 1 and 3 remain pending in this application. Claims 1 and 3 arc 
rejected. Claim 2 is objected to. Claim 2 is cancelled herein. Claims 1 and 3 are 
amended herein to include the subject matter of claim 2. 

OBJECTION TO MARKED AND SUBSTITUTE SPECIFICATION AND 
ABSTRACT 

The Examiner objects to and does not enter the previously filed substitute 
specification and abstract because Table 1 is omitted. The Applicant submits 
herewith a second substitute specification and abstract wherein Table 1 is included 
and the prior presented amendments arc effected to place the text thereof into 
proper English in accordance with 37 CFR 1.125(c). Also accompanying this 
amendment is a second reproduction of the original specificaiion and abstract 
including Table 1 and with markings indicating the amendments effected in the 
substitute specification in accordance with MPEP §608.01(q) and 37 CFR 1.125(b). 
No new matter is added. Entry of the second substitute specification and abstract 
is respectfully requested. 
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CLAIM REJECTIONS UNDER 35 U.S.C- §103(a) 



Claims 1 and 3 are rejected as obvious over the Message reference in view 
of the Miura reference or the JP fc 234 reference. Additionally, the Office Action 
slates that claim 2 is objected to as being dependent from rejected base claims. The 
Examiner indicates that claim 2 conLains allowable subject matter and would be 
allowed if put in independent form incorporating the limitations of the base and 
intervening claims. Claims 1 and 3 are now amended to incorporate the allowable 
subject matter of dependent claim 2 which is now cancelled. Accordingly, 
reconsideration of the rejections of claims 1 and 3, and their allowance are 
respectfully requested. 



REQUEST FOR EXTENSION OF TIME 

Applicant respectful ly requests a one month extension of time for responding 
to the Office Action. The fee of $120.00 for the extension is provided for in the 
charge authorization presented in the PTO Form 2038, Credit Card Payment 
form, provided herewith. 

If there is any discrepancy between the fee(s) due and the fee payment 
authorized in the Credit Card Payment Form PTO-2038 or the Form PTO-2038 is 
missing or fee payment via the Form PTO-2038 cannot be processed, the USPTO 
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is hereby authorized to charge any fee(s) or fee(s) deficiency or credit any excess 

payment to Deposit Account No. 10-1250. 

In light of the foregoing, the application is now believed to be in proper form 

for allowance of all claims and notice lo that effect is earnestly solicited. 

Respectfully submitted, 
JORDAN AND HAMBURG ujp 



Reg. No. 22,389 
Attorney for Applicants 
and, 

B v fflf($»+**£«**m 

Herbert F. Ruschmann 
Reg. No. 35,341 
Attorney for Applicants 

Jordan and Hamburg lu> 
122 East 42nd Street 
New York, New York 1 01 68 
(212)986-2340 

enc: Form PTO-2038; Substitute Specification; and Marked reproduction of 
original specification. 
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Description 
One-way Clutch Spring 

Technical Field 

The present invention relates to a spring used in a one-way clutch which is 
5 placed between an inner ring and an outer ring, which comprises engagement 

members that exert a wedge function to transmit a power between the inner and 
outer rings, and that cancel the wedge function to interrupt the power transmission 
between the inner and outer rings, and which urges the engagement member, and 
more particularly to a one-way clutch spring which can reduce a drag torque 
10 (friction torque) of the engagement members that is generated when a power of a 

one-way clutch is transmitted or interrupted. 



Background Art 

When power transmission and interruption between an inner ring and an 
outer ring are to be repeated, a one-way clutch is usually placed between the inner 
15 and outer rings. 

FIG. 6(A) is a partial section view of a one-way clutch configured by a 
cage 3, a spring (ribbon spring) 1 6, and sprags 5 serving as engagement members, 
and FIG. 6(B) is an enlarged view of portion R in FIG. 6(A). In the one-way 
clutch, in order to enable the cage 3 to synchronize with the rotation of the outer 

^ 1T721 nuricd specificurion v3 jPCOS J wpd 
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ring, it is [[often]] common td employ a configuration where a flange portion 
which is not illustrated, and which radially el o ngat e s extends is disposed in, for 
example, an end portion of the cage 3 to provide a fastening zone, and the cage is 
pressingly inserted into the outer ring 1 . One or two cages 3 (an outer cage and an 
5 inner cage) arc used. In any case, the engagement members 5 (hereinafter, referred 

to as sprags 5) are placed in pocket 1 6p which are disposed on the spring 1 6 
circumferentially at regular intervals, and urged in the engagement direction 
(wedge function direction) by tongues 16c disposed in the spring 16. 

FIG. 7 is a partial perspective view of the spring 16, FIG. 8(A) is a plan 

1 0 view which is developed in the circumference direction of the spring 1 6, and FIG. 

8(B) is a section view taken along the line A-A of FIG. 8(A) and a partial section 
view showing a state where the spring is actually placed in a one-way clutch (the 
sprags 5 are not placed). 

In the spring 16, a thin metal plate member (for example, stainless steel), 

15 and bases 16a, 16a which are annular when incorporated, columns I6b, 16b, . 

which connect the base 16a and the base 16a, pockets I6p, I6p, . . . which are 
formed between the base 1 6a 7 1 6a, . . . and the columns 1 6b and disposed 
circumferentially at regular intervals, and tongues 16c, 16c, . which elongate 
from center portions of the columns 1 6b toward the pockets are formed by press 

20 working. In this case, the configuration where the tongues 16c have tongues 16c 

o 
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which are previously inward bent before the spring 16 is placed in an annular 
space 4 has been conventionally known (see Japanese Utility Model Application 
(Kokai) No. HEI2-76234). 

In each of the tongues 16c, three meandering bends (16d 7 16e, 16f) are 
5 fanned from a basal end portion of the column 16d. In such a case, usually, it is 

most frequent that, as shown in FIG. 9, the height d2 of a tip end portion of the 
tongue 16c to the base 16a is smaller than the height d, of the second meandering 
bend 1 6e to the base 1 6a, and, in a state where the sprag 5 is urged, the height d 2 
of the tip end portion of the tongue 16c to the base 1 6a is larger than 6 V 

10 In a one-way clutch, a drag torque (friction torque) is inevitably generated 

in power transmission and interruption between inner and outer rings. In a one- 
way clutch, the drag torque depends on a spring force (spring constant) of a 
tongue of a spring which urges a sprag in the engagement direction. Specifically, 
when an urging force of a tongue is made large (a spring constant is made large), 

15 the engagement property of a sprag is good, but the drag torque is large. By 

contrast, when the urging force of the tongue is excessively small, the engagement 
property of the sprag is impaired, and an engagement failure occurs. Therefore, a 
one-way clutch in which a drag torque is made as small as possible while 
maintaining the engagement property is requested. Recently, from the viewpoint 

20 of energy saving, friction loss must be reduced, and, also in a sprag type one-way 
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clutch, a drag torque must be reduced as far as possible. In a one-way clutch for a 
torque converter or the like, disengage type sprags are used, but reduction of a 
drag torque in a low rotation zone is not sufficient. 

The invention has been conducted in order to cope with the above- 
5 discussed problems. It is an object of the invention to provide a one-way clutch 

spring which has a high engagement property, and in which a drag torque (friction 
torque) is considerably lower than the conventional one. 

Disclosure of the Invention 

In order to solve the problems, the invention set forth in claim 1 i s 

10 provides a one-way clutch spring which is placed in an annular space between an 

outer ring and an inner ring, in which engagement members arc placed 
respectively in pockets disposed circumfcrcntially at regular intervals, and which 
has tongues that elongate respectively into the pockets, and that urge the 
engagement members toward an engagement side, and is characterized in thai 

1 5 each of the tongues that elongate into the pockets has a bend which is previously 

bent toward a side that will be inside, before placed in the annular space, and is 
disposed so that an inclination angle to a base is 20° to 30°. 

The invention set forth in claim 2 is further characterized in that each of 
the tongues that elongate into the pockets has a spring constant in a range where 

4 F5721 murlcod spcrificarioTi vj |PC0S \ wpd 
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an inclination angle to the base when the engagement member placed in the 
annular space is urged is farther increased in a range of 5 ° to 1 5 0 with respect to 
an inclination angle to the base in a state where it is previously bent toward the 
side that will be inside, before placed in the annular space. 
5 The invention s et fo r th in claim 3 -i s still further provides a one-way clutch 

spring which is placed in an annular space between an outer ring and an inner 
ring, in which engagement members arc placed respectively in pockets disposed 
circumferentially at regular intervals, and which has tongues that elongate 
respectively into the pockets, and that urge the engagement members toward an 

10 engagement side, and is characterized in that each of the tongues that elongate 

into the pockets has a first bend, a second bend, and a third bend as seen from a 
column constituting a spring, the bends being meandering bends in which all 
centers of curvature are positioned on a side of the inner ring with respect to an 
annular base constituting the spring, and is previously bent toward a side that will 

1 5 be inside, before the engagement is placed in the annular space, a height of a tip 

end portion to the base is larger than a height of an apex of the second bend to the 
base, and radii of curvature of the three bends arc in a range of 0.2 to 0.6 mm. 

In the one-way clutch spring set forth in claim 3 above, the height of the 
tongue to the base, the radii of curvature of the meandering bends which are 

20 formed in the column basal end portion of the tongue, the height of the apex of the 
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lowest positioned bend to the base, and the like arc largely related to the degree of 
the urging force exerted on the sprag by the tongue, and that of a drag torque 
which is generated between the inner and outer rings in power transmission and 
interruption between the inner and outer rings. When a one-way clutch spring is 
5 configured by the above means, the drag torque can be made smaller than a 

conventional one while a force urging a sprag is not weakened and a meshing 
failure in a wedge function and wedge cancellation function of the sprag does not 
occur. 

Brief Description of the Drawings 
10 FIG. 1 shows a one-way clutch in which the one-way clutch spring of the 

invention is used, FIG. 1(A) is a partial section view, and FIG. 1(B) is an enlarged 
view of portion P of FIG. 1(A). 

FIG. 2 shows the one-way clutch spring of the invention, FIG. 2(A) is a 
partial front view, FIG. 2(B) is a plan view as seen in the direction of W in FIG. 
15 2(A), and FIG. 2(C) is an enlarged view of portion Q of FIG. 2(A). 

FIG. 3 is a view showing various angles of a tongue which elongates 
toward a pocket in a one-way clutch spring, to a base. 



6 
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15 



FIG. 4 is a view showing inclination angles of a tongue to a base before a 
sprag is placed in a pocket of a one-way clutch spring, and in the case where the 
placed sprag is urged. 

FIG. 5 shows an embodiment of the invention, and is an enlarged view of 
portion Q of FIG. 2(A). 

FIG. 6 shows a conventional one-way clutch configured by a cage, a 
spring, and sprags serving as engagement members, FIG, 6(A) is a partial section 
view, and FIG, 6(B) is an enlarged view of portion R in FIG. 6(A). 

FIG. 7 is a partial perspective view of a spring used in a conventional one- 
way clutch. 

FIG. 8 shows a conventional spring used in a one-way clutch^ FIG. 8(A) is 
a plan view which is developed in the circumference direction, and FIG. 8(B) is a 
section view taken along the line A- A of FIG. 8(A). 

FIG. 9 shows a part of a conventional spring in a state where sprags arc not 
placed, and a view showing portion R of FIG. 6(A). 



Best Mode for Carrying out the Invention 

Hereinafter, a specific embodiment of the invention will be described with 
reference to drawings. 
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FIG. 1(A) is a partial section view of a one-way clutch in which the one- 
way clutch spring of the invention is used, and FIG. 1(B) is an enlarged view of 
portion P of FIG, 1(A). 

The one-way clutch comprises: a cage 3 which is placed in an annular 
5 space 4 between an outer ring 1 and an inner ring 2; sprags 5, 5, . . of an 

engagement member to be placed in pockets 3p, 3p, . . . which are disposed in the 
cage 3 circumferentially at regular intervals; and a one-way clutch spring 6 
(hereinafter, referred to merely as spring 6) which holds the sprags 5, 5, ... to 
pockets 6p, 6p. 

10 FIG. 2(A) is a partial front view showing a placement state of the spring 6 

from which sprags 5 are removed away, FIG. 2(B) is a partial plan view as seen in 
the direction of W in FIG. 2(A), and FIG. 2(C) is an enlarged view of portion Q of 
FIG. 2(A). 

The spring 6 i$ configured by; a base 6a, 6a which is annular when it is 
15 placed in the annular portion 4; columns 6b which connect the base 6a, 6a; the 

pockets 6p which arc formed by the base 6a and the columns 6b; and tongues 6c 
which elongate toward the pockets 6p from the columns 6b. 

In this case, in addition to the cage 3, another cage (not shown) may be 
disposed at the inner side. The configuration of the spring 6 is basically identical 
20 with that shown in FIGS. 5 to 7. When the sprags 5, 5, ... are to be placed, 

8 F872} mtuf «S apctifiwlwn (PCOS ) wpd 
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[[urge]] urging in the engagement direction is conducted by the tongues 6c, 6c, . . . 
which el o ngate to extend into the pockets 6p from the columns 6b of the spring 6. 

Each of the tongues 6c which elongate extend into the pockets 6p is 
formed so that it has smooth bends 6d, 6e, 6f which are previously bent at a basal 
5 end portion of the column 6b before it is placed in the annular space 4, and an 

initial bending angle a to the annular base 6a is 25°. ±.5°, namely, in the range of 
20° to 30°, 

As described above, the smooth meandering bends 6d, 6e, 6f are formed in 
the tongue 6c of the spring 6 which urges the sprag 5, and the sprag 5 is placed in 
1 0 the pocket 6p while the inclination angle a is a value in the range, whereby the 

displacement angle y when the sprag 5 is in contact with the tongue 6c is set so 
that a spring constant which will be described later is attained. Therefore, an 
adequate urging force is applied to the sprag 5, and the drag torque can be reduced 
in the case that a power is transmitted and interrupted between the outer ring 1 
15 and the inner ring 2. 

Next, the sprags 5, 5, ... are placed in the pockets 6p, 6p, . . . of the spring 
6. When they are mounted in the annular space 4 between the outer ring 1 and the 
inner ring 2, the sprag 5 makes contact to effect displacement as shown in FIG. 
2(C). Therefore, the inclination angle fl between the base 6a and the tongue 6c is 
20 increased in the range where the displacement angle y is the addition of " 1 0° ±S on 

Q 
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to the inclination angle a in the case where the sprag 5 makes no contact, or the 
spring constan t force of the tongue 6c is increased by displacement in the range of 
5 ° to 15° rather than 20° to 30°. 

Conventionally, as shown in FIG. 4, before placement in the annular space 
5 4, the bend and the initial inclination angle are disposed so that the inclination 

angle a formed by the base 6a and the tongue 6c is in the range of 5 0 to 1 5 °, and 
a spring constant force is provided so that by the displacement angle y of the 
tongue 6c of the spring 6 in which the sprag 5 is placed [[is]] in Ihe range of 15° 
to 25°. 

10 Therefore, the drag torque in engagement and disengagement states of the 

sprag 5 tends to be increased by the degree corresponding to the increased 
displacement amount. The inclination angle (a-Hy) indicated by the two-dot chain 
line in FIG. 4 is identical with the angle in the case where the sprag 1 5 butts 
against the tongue 16c as shown in FIGS. 6(A) and 6(B). 

15 FIG. 3 shows various angles of the tongue 6c which elongates toward the 

pocket 6p in the one-way clutch spring 6, to Ihe base 6a. 

In the completion of the one-way clutch spring 6 of the invention, tests 
were conducted while the initial bending angle (spring constant) of the tongues 6c 
was changed Lo several kinds (four kinds), the sprags 5 were fitted into the pockets 

10 F372I moritol *pccinwik>n v3 {PC 05 \ wpd 
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6p, and the urging force of the tongues 6c against the sprags 5 was changed. 
Results are listed in Table 1 below. 



Table I 



Displacement 
angle of 
ton pues 


Initial 
bending 
angle of 

tongues a 


Idling 
torque 
ratio* 


Locking property 


Employment 


25° or more 


5° or less 


1 or 
more 


Abnormality occurs 
before reference 


Disabled 




10° ±5° 


1 


No problem 


Enabled 


10° ±5° 


25° ±5* 


0.4- 
0.6 


No problem 


Enabled 


5° or less 


30° or more 


0.4 or 
less 


Abnormality occurs 
before reference 


Disabled 
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*The idling torque is a drag torque during idling, and "Idling torque ratio" 
is a ratio which is 1 in the case where the displacement angle of tongues is 20° ± 
5° and the initial bending angle of tongues is 10° ± 5°. 

As shown in Table 1 s in the case where a spring constant was set so that 
5 the displacement angle of the tongues 6c was 25 ° or more when the sprags 5 

were urged while the initial bending angle of the tongues 6c was 5° or less, the 
drag torque was larger than the conventional one. In the case where the 
displacement angle of the tongues 6c was 5° or less when the sprags 5 were urged 
while the initial bending angle was 30° or larger, the drag torque was 0.4 or less 

10 when the conventional one was 1 . In the both cases, however, abnormality 
occurred before the reference. 

Namely, the engagement function (transmission of power) and 
cancellation function (interruption of power) of the sprags 5 failed to occur in 
accordance with each other. In this case, "reference" means, for example, 

1 5 repetition of one million, and a repetition number which is required by the user. 

However, the conventional reference is the case where a spring constant was set 
so that the displacement angle of the tongues 6c was about 15° to 25° when the 
sprags 5 were urged while the initial bending angle of the tongues 6c was 5° to 
15°. As in this case, when a spring constant is set so that the displacement angle 

10 of the tongues 6c is about 5° to 15° when Lhe sprags 5 are urged while the initial 

1 2 part: muted toeefcrtun v3 {PC05 l.vfpd 



PAGE 23/41 ' RCVD AT 41212008 3:17:33 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-4/12 ' DNIS:2738300* CS1D:12129537733 * DURATION (mm-ss):1340 



04/02/2008 15:32 FAX 



12129537733 



0 024/041 



SECOND MARKED SPECIFICATION 
F-8721 Ser. No. 10/541,682 

bending angle of the tongues 6c is 20° to 25°, the drag torque is smaller than the 
conventional one, and there is no problem in power transmission and interruption 
due to engagement and cancellation of the sprags 5. 

FIG. 5 is an enlarged view of portion Q of FIG. 2(A). The tongues 6c 
5 which elongate extend into the pockets 6p have smooth meandering bends which 

are previously bent toward a side that' will be inside, at a basal end portion of the 
column 6b before the sprags 5, 5, ... are placed in the annular space 4. Namely, a 
first bend 6d, a second bend 6e, and a third bend 6f as seen from the column 6d is 
formed in each of the tongues 6c. 

1 0 Furthermore, all the centers of curvature (Od, Oe, Of) of the bends (6d, 6e, 

6f) are positioned on the side of the inner ring 2 with respect to the annular base 
6a constituting the spring. The bending is performed so that the height h 2 of a tip 
end portion of the tongue 6c to the base 6a is larger than the height h, of the apex 
of the second bend 6e to the base. 

1 5 The radii of curvature R of the three bends (6d, 6e, 6f) are in the range of 

0.2 to 0.6 mm. Namely, from the results of experiments, it was found that, when 
the radii of curvature of these bends (6d, 6e 7 6f) are larger than values of this 
range, the spring constants of the tongues 6 become small, the force of urging the 
sprags 5 is weakened, and the drag torque becomes large, and, when the radii of 

20 curvature oflhe bends (6d, 6e, 6f) arc smaller than values of this range, the spring 

1 3 R7: | marked spcctficaricn vJ (PCOS \ wpd 
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constants of the tongues 6 become large, the force of urging the sprags 5 is 
strengthened, and the drag torque becomes large. 

Industrial Applicability 

As described above in detail, according to the one-way clutch spring of the 
5 invention, 40% to 60% reduction of a drag torque in a usual use range can be 

realized with respect to a drag torque of an ordinarily designed product. There is 
no problem in engagement and cancellation of the sprags and the like, and 
durability can be improved. Furthermore, it is not required to change 
conventionally used components other than a spring, and only a change of molds 
1 0 for processing the tongues is requested. Therefore, an excessive cost increase does 

not occur. 

According to the invention set forth in daim 3 of the one - way clutch 
spring of the i nventi o n , about 30% reduction of a drag torque with respect to a 
spring in which conventional sprags are placed can be realized. There is no 
1 5 problem in engagement and cancellation of sprags and the like, durability is not 
impaired, and only a change of molds for processing the tongues for a tongue 
bending R portion is requested. Therefore, an excessive cost increase does not 
occur. 

1 4 FB72I martcd specificamn v3 (P(*05 l.wpO 
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SECOND MARKED SPECIFICATION 
F-8721 Sei\Nu. 10/541,682 

Abstract 

A one-way clutch spring [[(6)]] intended to reduce drag torque whife 
re t aining the engagement cha r ac te ris t ics of one-way clutches. Teeth (6e) extended 
Tongues extend within pockets [[(6p)]] in which engagement members are 
5 disposed arc benl in advance radially inward toward the side which becomes the 

inn er s id e when they are disposed in an annular space [[(4)]] so as to have bends 
(fid, 6 e, 6f) at [[the}] a proximal end o n t he c o lumn (6b) side and to form an angle 
of inclination (a) or20°-30° with [[the]] a base [[(6a)]]. Further, the te et h hav e* 
range of spring co n s t ant such tha t when they ar e disposed m the annular space to 

10 u r ge th e en gagemen t members, the angle of inclination (p) with Ihc base increases 

to exceed the angle of inclination (a) by an amount of 5 u -1 5 ° when engagement 
members contact the tongues. Further, the height of the front end of the tooth 
tongue relative to the base is greater than that of [[the]] a top of the second bend 
(6 e) relative to the base, and the three bends (6d, 6c, O f ) each have their center of 

1 5 curvature positioned on the side of an inner ring [[(2)]] with the base used as a 

reference and their radius of curvature is 0,2 mm -0.6 mm. 
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